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(54) System and method for computer cursor control. 

(57) A system determining an intended cursor lo- 
cation on the computer display screen and 
automatically repositions the cursor at the in- 
tended location. If the user selects a command 
that alters the contents of the display, such as 
opening a new window, the system analyzes the 
new screen display to determine whether there 
are user selectable options associated with the 
new screen display. The system determines if 
one of the user selectable options is a default 
option and automatically positions the cursor at 
the default option. If the new screen display is 
an application program, the system attempts to 
locate a user selectable option and repositions 
the cursor at the user selectable option. When 
3 the new window is closed, the system returns 
^ the cursor to the position it was at before the 
C> new window was opened. The system also pre- 
2 diets an intended location for a screen display 
that has not been altered, and automatically 
JG positions the cursor at the intended location. 
CP This feature can be selectively enabled to pre- 
vent the inadvertent repositioning of the cursor 
® in the display. 
£L 
LU 
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Technical Field 

The invention relates generally to a system and 
method for control of a cursor on a computer display 
screen. 

Background of the Invention 

Computers have become common in the work 
place and at home. Early computer systems required 
extensive knowledge of computer programming to ef- 
fectively operate the computer. Newer computers 
have been designed to permit simplified use by those 
without formal background in computer science. Op- 
erating systems, such as the Microsoft® Windows™ 
operating system provide a graphical environment 
that can be used by persons with little or no previous 
experience in the use of computers. Thus, computers 
have become easier to operate and their use has be- 
come more pervasive. 

As computers become even more common, it is 
important that the computer must become even eas- 
ier to operate for the person using the computer. For 
example, the use of a cursor pointing device, such as 
a mouse, trackball, or the like, permits the easy ma- 
nipulation of a cursor on the visual display coupled to 
the computer. However, there are situations in which 
even the movement of the cursor with a mouse be- 
comes inefficient. Therefore, it can be appreciated 
that there is a great need for a system and method for 
controlling the positioning of a cursor on the computer 
display that simplifies the positioning of the cursor on 
the visual display. 

Summary of the Invention 

The present invention is embodied in a system 
that control the position of the cursor on a computer 
display. A first storage area stores the position data 
corresponding to a first position of the cursor and a 
first screen display on the computer display. An alter- 
ation means alters the first screen display in some 
manner to generate a second screen display. The 
second screen display may be generated with the re- 
sult of opening a computer window, enabling an ap- 
plication program, or selecting a menu item. A second 
storage area stores the position data corresponding 
to at least the first intended position of the cursor in 
the second screen display. Positioning means posi- 
tion the cursor at the first location in the second 
screen display in response to the generation of the 
second screen display. 

In one embodiment the second storage area 
stores position data corresponding to a plurality of in- 
tended positions of the cursor in the second screen 
display. The system further includes selection means 
for selecting one of the plurality of the intended pos- 
itions as the first location in the second screen dis- 



play. The selection means may use a flag-bit to select 
the intended location. Alternatively, the selection 
means may determine the intended location based on 
the size and shape of a plurality of objects displayed 
5 on the computer display. 

The system may further include repositioning 
means to reposition the cursor at the first position of 
the first screen display when the computer returns to 
the first screen display. 

10 The second screen display may include a plural- 
ity of predefined locations on the computer display 
corresponding to a plurality of user selectable op- 
tions, with the first position in the second screen dis- 
play corresponding to one of the plurality of prede- 

15 fined locations. The system may further include user 
selectable means for permitting the user to select one 
predefined location as the first position in the second 
screen display. Alternatively, the system may include 
automatic selection means for automatically select- 

20 ing one of the predefined locations as the first posi- 
tion in the second screen display. The automatic se- 
lection may be based on the previous selection of the 
predefined location. Alternatively, the automatic se- 
lection means may select the predefined location 

25 based on a plurality of previous selections of the one 
predefined location. The plurality of previous selec- 
tions may be given a time-weighted average to deter- 
mine the predefined location to be designated as the 
first position in the second screen display. 

30 In an alternative embodiment, a system for con- 

trolling the position of a cursor on a computer display 
comprises input means for entering cursor position 
data into the computer, prediction means for predict- 
ing an intended user destination of the cursor on the 

35 display, and a positioning means for positioning the 
cursor at the intended user destination upon the pre- 
diction means predicting the intended user destina- 
tion. The prediction means predicts the intended user 
destination by examining cursor position data to de- 

40 termine a direction of cursor movement and determi- 
nes whether the direction of cursor movement sub- 
stantially coincides with a user selectable option, with 
the user selectable option being designated as the in- 
tended user destination if the direction of cursor 

45 movement substantially coincides with the user se- 
lectable option. 

In another alternative embodiment, the system 
alters the sensitivity of the cursor control device when 
the cursor is in proximity with a control so that the cur- 

so sor moves less distance for a given unit of movement 
of the cursor control device than when the cursor is 
not in proximity with a control. This advantageously 
permits the user to more easily position the cursor on 
the control. 

55 In yet another embodiment, the system determi- 
nes a correction signal that moves the cursor toward 
the control when the cursor is in proximity with a con- 
trol. The correction signal may take the form of a veo 
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tor added to the cursor control signals. The magni- 
tude of the correction vector may be constant, or de- 
pendent on the distance between the position of the 
control and the cursor on the display. In an alternative 
embodiment, the magnitude of the correction signal 5 
is dependent of the relative importance of controls. 
Controls are designated as having a relative impor- 
tance value. The correction signals tend to move the 
cursor towards controls with a relatively higher impor- 
tance value. 10 

Brief Description of the Drawings 

Figure 1 is a functional block diagram of a system 
according to the present invention. 15 

Figure 2A is a flow chart of the operation of the 
system of Figure 1 when opening a new window. 

Figure 2B is a flow chart of the operation of the 
system of Figure 1 when closing a window. 

Figures 3A through 3D are sample screen dis- 20 
plays illustrating the operation of the system of Figure 
1. 

Figure 4 is a flow chart of the operation of the sys- 
tem of Figure 1 when predicting an intended user lo- 
cation in an unaltered screen display. 25 

Brief Description of the Drawings 

Figure 5 is a flow chart of the operation of the sys- 
tem of Figure 1 when positioning the cursor in prox- so 
imity with a control. 

Figure 6 is a sample screen display enlarged to 
illustrate the operation of the system of Figure 1 to 
generate correction signals to position the cursor on 
a control. 35 

Figure 7 is a flow chart of the operation of the sys- 
tem of Figure 1 when calculating correction signals to 
position the cursor on a control. 

Figure 8 is a sample screen display enlarged to 
illustrate the operation of the system of Figure 1 to 40 
generate variable magnitude correction signals to 
position the cursor on a control. 

Detailed Description of the Invention 

45 

The present invention allows a user to enter com- 
mands into a computer with less physical movement 
of the mouse than is required by systems of the prior 
art. While the following discussion relates to a mouse, 
it can readily be appreciated that the principles of the so 
present invention are equally applicable to other cur- 
sor pointing devices, such as a trackball, joystick, and 
keyboard. The invention may be easily incorporated 
into any computer from a personal computer to a 
mainframe computer. 55 

The present invention automatically positions a 
cursor at predetermined locations on a computer vis- 
ual display in response to user commands. In a graph- 



ical environment such as the Windows™ operating 
system, the present invention can position the cursor 
in a new predetermined location on the computer dis- 
play each time that a window is opened or closed. 
When a new window is opened, or a menu displayed 
on the computer display, the present invention deter- 
mines a new location for the cursor and automatically 
positions the cursor at that location. When the win- 
dow is closed or the menu selection made by the user, 
the present invention returns the cursor to the loca- 
tion prior to opening the new window or selecting the 
menu. The present invention is not limited to a win- 
dows environment, but can also operate on computer 
systems that do not display graphical windows on the 
computer display. Any change in the computer dis- 
play, whether caused by opening a window, closing a 
window, displaying a menu or the like can be consid- 
ered an alteration in the computer display and is in- 
tended to be encompassed by the present invention. 

The present invention is embodied in a system 10 
shown in the block diagram of Figure 1. A central proc- 
essing unit (CPU) 12 performs the analysis functions 
that will be described below. The CPU 12 can be any 
of a number of well known devices. The system 1 0 in- 
cludes a memory 14, which may comprise both ran- 
dom access memory (RAM) and read-only memory 
(ROM). A computer visual display 16, such as an LED 
or CRT display, is also included in the system 1 0. The 
display 16 typically comprises an array of pixels ar- 
ranged in two orthogonal dimensions to form a two di- 
mensional display, with X and Y coordinates used to 
indicate the location of each pixel in the array. The 
display 16 may be an integral part of the system 10, 
such as when the system is incorporated into a laptop 
computer, or may be a stand alone device. 

The system 10 also includes a cursor control de- 
vice 18 that controls the position of a cursor generat- 
ed on the display 16. The cursor control device 18 
may be a mouse, joystick, trackball, keyboard, or the 
like. The present invention is not limited by the spe- 
cific form of the cursor control device 18. The cursor 
control device 18 generates electrical signals indica- 
tive of the desired movement of the cursor. The CPU 
12 interprets the electrical signals from the cursor 
control device 18 and alters the current location stor- 
age area 24 accordingly. If the cursor control device 
18 is a mouse, trackball, or the like, there are gener- 
ally two electrical signals corresponding to the move- 
ment of the cursor control device 18 in two orthogonal 
dimensions corresponding to the two dimensions on 
the display 16. The electrical signals from the cursor 
control device 18 are converted by the CPU 12 into 
cursor control signals corresponding to X and Y coor- 
dinates on the display 16. 

The system 10 also includes a cursor sensitivity 
storage area 19 that contains sensitivity values relat- 
ing the amount of movement of the cursor control de- 
vice 18 to the amount of movement of the cursor on 
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the display 16. Typically, the user selects the sensi- 
tivity value for both orthogonal dimensions (i.e., the 
X and Y dimensions) of movement of the cursor con- 
trol device 18. The CPU 12 uses both the electrical 
signals from the cursor control device 18 and the sen- 5 
srtivity values in the cursor sensitivity storage area 1 9 
to determine the value of the cursor control signals. 
A relatively high sensitivity value will result in greater 
movement of the cursor for a given unit of movement 
of the cursor control device 18 than will a lower sen- 10 
sitivity value. Typically, the user selects the sensitiv- 
ity value for both orthogonal dimensions [i.e., the X 
and Y dimensions). 

The system 10 also includes a command entry 
device 20, which may be a button on the cursor con- 15 
trol device 18 or on a keyboard (not shown). The sys- 
tem 10 may also include a second command entry de- 
vice 21 , such as a second button on the cursor control 
device 18 or on the keyboard (not shown). The user 
can position the cursor at a desired location on the 20 
display 1 6 and press the command entry device 20 to 
activate a computer command associated with the se- 
lected location on the display. The various compo- 
nents of the system 1 0 are coupled together by a bus 
22, which may carry power as well as data signals. 25 

A current location storage area 24 of the system 
10 contains the cursor control signals (i.e., X and Y 
coordinates) corresponding to the current location of 
the cursor on the display 1 6. The current location stor- 
age area 24 may be part of the memory 14. If the con- 30 
tents of the display 16 are altered, the system 10 de- 
termines a new location for the cursor relative to the 
altered display and stores the new location in the cur- 
rent location storage area 24. Prior to determining the 
new location of the cursor and updating the current io- 35 
cation storage area 24, the system 10 stores the cur- 
rent location of the cursor in a return location storage 
area 26 to permit the system 10 to return the cursor 
to the previous location when the contents of the dis- 
play 16 are returned to its previous state. The return 40 
location storage area 26 may also be part of the mem- 
ory 14. For example, the system 10 may be used with 
an operating system such as the Windows™ operat- 
ing system. When a new window, such as a dialog box 
window, is opened, the system 10 saves the current 45 
location of the cursor in the return location storage 
area 26 and returns the cursor to its previous location 
when the new window is closed and the previous win- 
dow is reopened. In a graphical environment such as 
the Windows™ operating system, the previous win- 50 
dow automatically reopens when the new window is 
closed. If yet another new window is opened, the sys- 
tem saves a return location for each window that has 
been opened in the return location storage area 26. 
Each window will have a return location and identif i- 55 
cation (window ID) associated with it to permit the re- 
turn of the cursor to the previous location when the 
associated window is deactivated. Thus, the user can 



select options from a plurality of windows without 
ever having to manually change the location of the 
cursor on the display 16 by moving the mouse or ma- 
nipulating the trackball. 

The system 10 has a control list storage area 28, 
which stores a list of possible cursor locations for the 
new screen display. The contents of the control list 
storage area 28 corresponds to a list of user select- 
able options, which may vary from one application to 
another. For example, the control list storage area 28 
may contain a list corresponding to locations of user 
selectable options such as control button icons or 
menu items displayed on the display 16. For the sake 
of convenience, the user selectable options will be re- 
ferred to herein as controls to indicate that they per- 
form some control function in the software running on 
the computer. The controls are defined by the specif- 
ic application in a well known manner that will not be 
described herein. Generally, one of the controls in the 
control list storage area 28 will correspond to a pre- 
determined default selection for the particular appli- 
cation. In an operating system such as the Windows™ 
operating system, the default selection is indicated by 
a flag data bit, which is also stored in the control list 
storage area 28. The system 10 steps through the 
control list storage area 28 to determine if there is a 
default selection of one of the controls for the new 
screen display. If a default selection is found by the 
system 10, the system positions the cursor at the lo- 
cation on the display 16 corresponding to the default 
selection, ft should be noted that in a graphical envir- 
onment, such as the Windows™ operating system, 
the position of the control is fixed relative to the cor- 
responding window. If the window itself is reposi- 
tioned on the display 16, the location of the control on 
the display will also change to maintain the fixed pos- 
ition relationship to the window. If no default selection 
is found, the system 10 will not reposition the cursor 
when the new screen display is displayed. If the new 
screen display is part of an application program, the 
system 10 will examine the new screen display to de- 
termine if any objects in the new screen display cor- 
respond to controls. The system 1 0 analyzes the size 
and shape of objects in the new screen display to de- 
termine if any objects correspond to controls. Alter- 
natively, application programs written for a graphical 
environment, such as the Windows™ operating sys- 
tem, may indicate the default selection using a flag 
data bit as described above. It should be noted that 
the controls may be button icons, menu items, or the 
like. Alternatively, the user can select a default loca- 
tion such as a cell in a database application program. 
The system 10 improves the efficiency of operation 
and enhances the functionality of cursor movement 
by positioning the cursor at a location that permits the 
user to perform additional functions without addition- 
al manipulation of the cursor control device 18. The 
present invention is not limited by the specific form 
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in which the controls are displayed. 

The system 10 permits the user to manually se- 
lect the default selection for a screen display. The se- 
lection of a new default selection can be accomplish- 
ed by a number of well known techniques. One such 5 
example is the display of a dialog box asking the user 
if user wishes to make the current selection the de- 
fault selection. Another example is the use of a sec- 
ond command entry device (not shown), such as a 
second button on the cursor control device 18, a but- w 
ton on the keyboard (not shown), or the like, to indi- 
cate to the system 10 that the user is selecting a dif- 
ferent selection as the default selection. The new de- 
fault selection can be marked with the flag data bit, as 
described above. 15 

The system 10 includes a mechanism for the au- 
tomatic determination of a default selection based on 
previous usage. This dynamic adaptive process is 
particularly useful in situations where the user is less 
familiar with computer operations and cannot manual- 20 
ly change the default selection easily. For example, in 
one mode of operation, the system 10 designates the 
previously used selection for a particular screen dis- 
play as the default selection the next time that the 
particular screen display is shown on the display 16. 25 
The automatic selection of the default selection can 
also be based on other forms of previous usage, such 
as an average of several previous selections or a 
time-weighted average of several previous selections 
for a particular screen display. More recent selections 30 
from among the plurality of selections are given great- 
er weight when calculating a time-weighted average. 
Those skilled in the art will appreciate that other tech- 
niques could be used for determining the most likely 
user selection from among the plurality of controls. 35 
Such techniques are intended to be encompassed by 
the present invention. The system 10 positions the 
cursor at the default selection, whether the default se- 
lection is manually selected by the user, automatically 
selected by the system, or by some combination of 40 
user selection and automatic selection. 

The operation of the system 10 may be best illu- 
strated in the flow chart of Figure 2A, taken in con- 
junction with the sample screen displays of Figures 
3A to 30. The system 10 may be activated by a user 45 
command or by auto loading the software that oper- 
ates the system whenever the user begins operation 
on the computer. At the start 50, shown in Figure 2A, 
the display 16 has a first window 29 activated. The 
display 16 includes a cursor 30, shown in Figure 3A so 
as an arrow, and may also include one or more con- 
trols, such as a FILE button 32. The user selects a 
function associated with the FILE button 32, by pos- 
itioning the cursor 30 over the FILE button 32 and de- 
pressing the command entry device 20 (see Figure 55 
1 ). In response to the selection of the FILE button 32. 
the system 1 0 stores the current location of the cursor 
30 in the return location storage area 26 in step 52. 



As previously discussed, the system 10 uses the data 
stored in the return location storage area 26 to repo- 
sition the cursor 30 at its original location after the 
user selects a control or a newly activated window is 
deactivated. 

In step 54, the system 10 alters the screen dis- 
play on the display 16 in response to the user selec- 
tion or activation of a new window. This altered dis- 
play is shown in Figure 3B where a plurality of con- 
trols associated with the FILE button 32 are dis- 
played. The controls are predefined by the particular 
software program running on the computer and can 
vary from one window to the next. In the example of 
Figure 3B, the controls include a NEW button 34, 
which is used to create a new file, an OPEN button 
36, which is used to open an existing file, and a 
CLOSE button 38, which is used to close an open file. 
In step 56, the various controls are loaded in the con- 
trol list 28 (see Figure 1) when the contents of the dis- 
play 16 are altered. The locations of the controls on 
the display 16 are also predefined by the particular 
software program running on the computer. In the ex- 
ample of Figure 3B, the NEW button 34 is the default 
selection. 

The system 1 0 sequentially analyzes the controls 
in the control list 28 (see Figure 1) to select a location 
at which the cursor 30 will be positioned. In decision 
58, the system 1 0 determines if the control being ana- 
lyzed matches a desired style. The term "desired 
style" refers to the specific features that the controls 
may have. As previously discussed, the type of con- 
trots in the control list 28 may vary from one computer 
operating system to another. The process of matching 
the controls to the desired style depends on the par- 
ticular operating system and on other factors, such as 
whether the new screen display is a new window, a 
menu, or an application program. For example, cer- 
tain software such as the Windows™ operating sys- 
tem, has a flag data bit associated with the default se- 
lection, as previously discussed. The system 10 uses 
the data flag bit to identify the default selection. In this 
example, the data flag bit identifies the control with 
the desired style. In an application program, the dis- 
play 10 may not have a data flag bit to identify the de- 
fault selection. In such situations, the system 10 ana- 
lyzes the data on the display 1 6 and attempts to iden- 
tify patterns such as a button, menu item, or other 
control. In this example, the desired style is a pattern 
on the display 16 that appears like a button, menu 
item, or other control. 

If the control being analyzed does not match the 
desired style, the result of decision 58 is NO. In that 
event, the system 10, in decision 60, determines if the 
control being analyzed in the control list 28 is the last 
control in the list If the control in the control list 28 is 
the last control, the result of decision 60 is YES, and 
the system 1 0 ends the process in step 62 without re- 
positioning the cursor 30 (see Figure 3B). If the con- 
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trol being analyzed is not the last control in the control 
list 28, the result of decision 60 is NO, and in step 64, 
the system 10 gets the next control from the control 
list 28 (see Figure 1) and returns to decision 58. 

If the control being analyzed does match the de- 
sired style, the result of decision 58 is YES. In that 
event, the system 10 gets location data for the select- 
ed control in step 66. The location data for each con- 
trol is provided to the operating system by the individ- 
ual application programs. This information is stored in 
the memory 14 (see Figure 1) and can be retrieved 
by the system 10. In step 68, the system positions the 
cursor 30 (see Figure 3B) at the center of the selected 
control location on the display 16. In the example, of 
Figure 3B, the system 10 positions the cursor 30 at 
the center of the NEW button 34. The system 10 ends 
the process of positioning the cursor 30 in step 70. 
Thus, the cursor 30 is automatically positioned at the 
default location whenever the user opens a new win- 
dow. In Figure 3B, the user selects the FILE button 
32, and the system 10 automatically positions the cur- 
sor 30 at the NEW button 34. Thus, the system 10 
eliminates the time required to manually reposition 
the cursor and may reduce the fatigue experienced by 
the operator when manually repositioning the cursor. 

The user may next select the NEW button 34 in 
Figure 3B by simply pressing the command entry de- 
vice 20 (see Figure 1). If the user wishes to select a 
control other than the NEW button 34, the user man- 
ually positions the cursor 30 to another selection, 
such as the CLOSE button 38, as shown in Figure 3C. 
If the user selects the CLOSE button 38, the system 
10 will follow the procedure discussed above when 
displaying a dialog box 40, such as shown in Figure 
3D. The dialog box 40, which is essentially a new win- 
dow, displays a message to the user asking if the user 
wishes to save the contents of the file. In addition, the 
dialog box 40 contains a YES button 42, which causes 
the computer to save the contents of the file before 
closing the file. A NO button 44 causes the computer 
to close the file without saving it, and a CANCEL but- 
ton 46 cancels the selection of closing of the file. In 
the example of Figure 3D, the YES button 42 is the 
default selection because the user generally wants to 
save any changes to the open file. When the dialog 
box 40 is opened, the system 10 positions the cursor 
30 at the center of the YES button 42. The user may 
next select the default selection by simply pressing 
the command entry device 20 (see Figure 1) if the 
user wishes to select the YES button 42. If not, the 
user may move the cursor 30 using the cursor control 
device 18 to another control and select that control by 
pressing the command entry device 20. 

As previously discussed, the system 10 reposi- 
tions the cursor 30 at its previous location when a new 
window is closed or a menu item is selected. When 
the user selected the CLOSE button 38 in Figure 3C. 
the software running on the computer altered the dis- 



play 16 to delete the NEW button 34, the OPEN but- 
ton 36, and the CLOSE button 38. However, the sys- 
tem 1 0 will not return the cursor 30 to the previous lo- 
cation shown in Figure 3A {i.e., the FILE button 32) 

5 because selection of the CLOSE button 38 caused 
the display 16 (see Figure 1) to display another new 
window (i.e., the dialog box 40), as shown in Figure 
3D. Thus, the display 16 has not returned to the dis- 
play shown in Figure 3A, and the cursor 30 will not be 

10 repositioned at the FILE button 32. 

However, when the user makes a selection from 
one of the YES button 42, the NO button 44 or the 
CANCEL button 46 in Figure 3D, the computer will 
close the dialog box 40, which returns the display 16 

15 to the display shown in Figure 3A with the cursor 30 
being repositioned over the FILE button 32. This oc- 
curs because the system 10 uses the data stored in 
the return location storage area 26 (see Figure 1) to 
reposition the cursor 30 to the location that it was at 

20 when the display 16 had the appearance shown in 
Figure 3A. 

The operation of the system 10 when closing a 
window is illustrated in the flowchart of Figure 2B. 
The system 10 starts at step 78 with the deactivation 

25 of the current window (e.g. , the d ialog box 40 in Figure 
3D). The deactivation may occur automatically as a 
result of the user selecting an option, such as select- 
ing the YES button 42 in Figure 3D, or may occur as 
the result of the user manually closing a window in a 

30 manner well known to those skilled in the art 

In decision 80, the system compares the window 
ID for the current window with the list of stored window 
IDs. to determine if the current window ID is on the list 
of stored window IDs. As previously discussed, the 

35 window ID and return location are stored in the return 
location storage area 26 (see Figure 1). If the window 
ID is not on the list of stored window IDs, the result of 
decision 80 is NO. In that event, the system 10 ends 
the process of deactivating the window in step 82, and 

40 does not reposition the cursor 30. If the window ID is 
on the list of stored window IDs, the result of decision 
80 is YES. In that event, the system 10 positions the 
cursor 30 to the return location associated with the 
particular window ID in step 84. In step 86, the system 

45 1 00 removes the window ID and return location from 
the return location storage area 26 (see Figure 1). 
The system 1 0 ends the process of closing a window 
in step 88. 

The system 10 allows the user to rapidly select 
so several options without ever having to manually repo- 
sition the cursor. While the above examples of the 
system 10 relate to a series of windows on the display 
16, those of ordinary skill in the art will readily appre- 
ciate that the present invention is not limited to a sit- 
55 uation in which the computer displays data in the form 
of windows. 

The above examples illustrate the use of the sys- 
tem 10 to reposition the cursor whenever the display 
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16 is altered, whether by opening a new window, se- 
lecting a menu option, or the like. The system 10 can 
also reposition the cursor to a predetermined location 
on the display 16 even though the display has not 
been altered. As described in greater detail below, the 5 
system analyzes the cursor movement when the user 
is operating the cursor control device 18 and predicts 
the intended predetermined location based on the 
cursor movement. When the system 1 0 predicts the 
intended location, it automatically repositions the cur- 10 
sor at the predicted intended location. For example, 
if the user is moving the cursor toward the FILE button 
32, shown in Figure 3A, the system 10 can automat- 
ically reposition the cursor 30 at the location of the 
FILE button 32 on the display 16 thus saving the user 15 
the time required to actually reposition the cursor at 
the intended location manually. This is particularly 
useful in situations where the current location of the 
cursor 30 on the display 1 6 is a long distance from the 
intended location, which may require the userto man- 20 
ually manipulate the cursor control device 18 (see 
Figure 1) extensively to reposition the cursor at the 
desired location. 

The system 10 includes an enabling mechanism 
that enables the system to predict the intended loca- 25 
tion when the display 16 has not been altered. The se- 
lective enabling of this aspect of the invention pre- 
vents the system 10 from inadvertently repositioning 
the cursor to a predicted intended location when the 
user is simply moving the cursor to some location 30 
other than one of the predetermined locations on the 
display 16. The enabling mechanism may be a menu 
selection that enables the prediction of the intended 
location, or the second command entry device 21 
(see Figure 1 ). When the second command entry de- 35 
vice 21 is used, the user depresses the second com- 
mand entry device 21 to enable the automatic predic- 
tion of the intended location while manipulating the 
cursor control device 18. The system 10 then auto- 
matically predicts the intended location of the cursor 40 
and repositions the cursor at the predicted intended 
location. When the user is not depressing the second 
command entry device 21, the system 10 does not 
predict the intended location. The automatic position- 
ing of the cursor 30 when the display 16 is altered is 45 
not affected by the enabling mechanism described 
above. 

Alternatively, the system 10 can be designed to 
always predict an intended location, and the second 
command entry device 21 used to instruct the system so 
10 to reposition the cursor at the predicted intended 
location. In this manner, the system 10 always calcu- 
lates the predicted intended location, but will not re- 
position the cursor at the predicted intended location 
unless the automatic repositioning feature is enabled. 55 

The operation of the prediction feature of the sys- 
tem 10 is illustrated in the flowchart of Figure 4. In 
step 100, the user enables the prediction feature in a 



manner described above. In step 102, the system 
stores the current cursor position, which may be stor- 
ed in the memory 14 (see Figure 1). In step 104, the 
system waits for the next cursor control device event, 
such as an interrupt In step 106, the system 10 gets 
the current cursor position. In step 108, the system 10 
compares the current cursor position with the stored 
cursor position. In step 110, the system 10 determi- 
nes the direction of cursor movement based on the 
current cursor position and a stored cursor position. 
In decision 112, the system determines whether there 
is a control in the direction of cursor movement In the 
presently preferred embodiment, the system 10 
scans through a predetermined angle (e.g., plus or 
minus 5°) from the current cursor position along the 
direction of cursor movement. The scan angle can be 
selected by the user depending on the type of screen 
display. The present invention is not limited by the 
particular scan angle. If there is no control within the 
scanned area, the result of decision 112 is NO, and 
the system returns to step 102 and repeats the oper- 
ation described above. If there is a control within the 
scanned area, the result of decision 112 is YES. In 
that event, the control that falls within the scanned 
area is designated as the predicted intended location. 
If more than one control is present within the scanned 
area, the system 10 designates the control closest to 
the actual direction of cursor movement as the pre- 
dicted intended location. In step 114, the system 10 
positions the cursor at the center of the predicted in- 
tended location. Following step 114, the system re- 
turns to step 102 and continues the process descri- 
bed above. 

The system 10 also can dynamically alter the cur- 
sor control signals used to position the cursor 30 on 
the display 16 in order to simplify the process of pos- 
itioning the cursor on a control. In one embodiment, 
the system 10 dynamically alters the sensitivity val- 
ues stored in the cursor sensitivity storage area 19 
(see Figure 1) when the cursor 30 is positioned over 
a control on the display 16. As previously described, 
the user can adjust the sensitivity value so that one 
unit of movement of the cursor control device 18 cor- 
responds to a selected number of units of movement 
of the cursor 30 on the display 16. The greater the 
sensitivity values, the greater the movement of the 
cursor 30 for a given amount of manipulation of the 
cursor control device 18. The CPU 12 responds to 
both the electrical signals generated by the cursor 
control device 18 and the sensitivity values to deter- 
mine data values, or cursor control signals, for the 
cursor 30 and alters the current location storage area 
24 accordingly. In normal operation, the sensitivity 
values have been predetermined or selected by the 
user, and are stored in the cursor sensitivity storage 
area 1 9 (see Figure 1 ). 

When the cursor 30 is in proximity with a control, 
the system 10 decreases the sensitivity values by a 
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factor of ten so that one u n it of movement of the cu rsor 
control device 18 will result in only one tenth of the 
movement of the cursor 30 than previously obtained. 
The cursor 30 in effect slows down when passing in 
proximity with a control. The position of the controls 
are obtained from the control list 28 (see Figure 1). In 
the currently preferred embodiment, the sensitivity 
values are altered only when the cursor 30 is actually 
over the position of the control on the display 16. As 
can readily be appreciated, the region in which the 
sensitivity values are altered, and the amount of 
change in the sensitivity values are not limited to the 
particular example presented above. 

The operation of the system 10 in this embodi- 
ment is illustrated in the flowchart of Figure 5. The 
system 10 begins operation at the start 120. In step 
122, the system 10 gets the current cursor position, 
which is stored in the current location storage area 24 
(see Figure 1). In decision 124, the system determi- 
nes whether the current position of the cursor coin- 
cides with the position of a control on the display 16. 
If the current cursor position does not correspond to 
the position of a control on the display 16, the result 
of decision 124 is NO and the system returns to step 
1 22. If the current cursor position does correspond to 
the position of a control on the display 16, the result 
of decision 124 is YES. In that event, the system 10 
decreases the cursor sensitivity values in step 126. 
As previously described, the cursor sensitivity values 
are stored in the cursor sensitivity storage area 19 
(see Figure 1). 

Instep 128, the system 10 gets the current cursor 
position from the current location storage area 24. In 
decision 130, the system 10 determines whether the 
current position of the cursor still coincides with the 
position of a control on the display 16. If the current 
cursor position does coincide with the position of a 
control on the display 16, the result of decision 130 is 
YES. In that event, the system returns to step 1 28 and 
maintains the sensitivity values at the decreased lev- 
el. If the current position of the cursor no longer coin- 
cides with the position of a control on the display 16, 
the result of decision 130 is NO. In that event, the sys- 
tem 10 returns the cursor sensitivity values to their 
initial values in step 132. The system 10 ends the 
process in step 134. Thus, the cursor appears to slow 
down whenever its position on the display 16 coin- 
cides with the position of a control. This techniques 
simplifies the process of positioning the cursor 30 on 
a control. This is especially useful for new users who 
may not be familiar with operation of the cursor con- 
trol device 18 or with small children who may not have 
the motor skills to quickly and accurately position the 
cursor on a small control on the display 16. 

In another alternative embodiment, the system 
1 0 directs the cursor 30 to a control, but does not cal- 
culate an intended position and reposition the cursor 
at the intended position as previously described. In- 



stead, the system 10 adds a correction signal to the 
cursor control signals calculated by the CPU 12 when 
the cursor is in proximity with a control. As shown in 
Figure 6, a control 150 on the display 16 is surround- 

5 ed by a predetermined control region 1 52. Whenever 
the cursor 30 is outside of the control region 152, the 
system 10 does not add any correction signal to the 
control signals. However, when the cursor 30 is within 
the control region 152, the system 10 determines the 

10 position of the cursor relative to a center point 1 54 of 
the control 150 and generates the correction signal in 
the form of a correction vector 1 56 having X and Y co- 
ordinates that are added to the cursor control signals. 
The system 10 calculates the correction vector 156 

15 each time that the current position of the cursor 30 is 
determined. The correction vector 156 causes the 
cursor 30 to move toward the center point 154 of the 
control 150 whenever the cursor is within the control 
region 152. 

20 The effect of the correction vector 1 56 may be 

seen in Figure 6 where the initial direction of move- 
ment of the cursor 30 is illustrated by the arrow 158. 
When the cursor 30 is outside the control region 152, 
the system 10 does not generate any correction sig- 

25 nal and the movement of the cursor continues in a 
straight line. If the system 10 did not generate correc- 
tion signals, the cursor 30 would continue to move 
through the control region 152 in the direction indicat- 
ed by the arrow 160. However, when the cursor 30 is 

30 within the control region 152, the system 10 calcu- 
lates the correction vector 156 and adds it to the cur- 
sor control signals. The correction vector 156 points 
toward the center point 154 of the control 150 and 
thus tends to cause the cursor 30 to move toward the 

35 center point 1 54. As previously described, the CPU 12 
(see Figure 1) uses the electrical signals generated 
by the cursor control device 1 8 and the sensitivity val- 
ues stored in the cursor sensitivity storage area 1 9 to 
generate the cursor control signals in the form of X 

40 and Y coordinates. The CPU 12 adds the X and Y 
components of the correction vector 156 to the cursor 
control signals to cause the cursor 30 to move toward 
the center point 154 of the control 150. 

The effect of the correction vector 156 may be 

45 analogized to the effect of gravity where the cursor 30 
is ■attracted" to the control 150. In this analogy, the 
control region 152 is the space in which the "gravita- 
tional effect" of the control 1 50 is felt by the cursor 30. 
If the user continues to manipulate the cursor control 

so device 18 past the control 150 so that the cursor 30 
travels out of the control region 152, the cursor 30 will 
resume moving in the direction indicated by the arrow 
1 64. It should be noted that the direction of movement 
of the cursor 30 indicate by the arrow 164 is identical 

55 to the direction of movement indicated by the arrow 
158. Thus, the user can continue to move the cursor 
30 on the display 16 in the desired direction, with the 
correction vector 156 having an effect only within the 
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control region 152. 

It should be noted that some cursor control devic- 
es generate interrupts to the CPU 12 regardless of 
whether there is movement of the cursor control de- 
vice, while other cursor control devices generate in- 5 
terrupts only when there is movement of the cursor 
control device by the user. In the presently preferred 
embodiment, the system 10 only generates the cor- 
rection vector 156 if there is movement of the cursor 
control device 1 8. If the system 1 0 would always adds 10 
the correction vector 156 regardless of whether or not 
the user manipulates the cursor control device 1 8, the 
cursor 30 would be automatically drawn to the center 
point 154 if the cursor is positioned within the control 
region 152 and not moved by the user. 15 

The use of the correction vector 1 56 by the sys- 
tem 10 is described in the flowchart of Figure 7. The 
system 10 begins operation at the start 136. In step 
1 38, the system gets the current cursor position from 
the current location storage area 24 (see Figure 1 ). In 20 
decision 140, the system 10 determines whether the 
cursor 30 is within the control region 152 (see Figure 
6). If the cursor is not within the control region 152, 
the result of decision 140 is NO, and the system re- 
turns to step 1 38. If the current position of the cursor 25 
is within the control region 152, the result of decision 
140 is YES. In that event, in step 142 the system 10 
calculates the correction vector 156 (see Figure 6) 
which will cause the cursor 30 to move toward the 
center point 154 (see Figure 6). The magnitude of the 30 
correction vector 156 may be calculated by a number 
of different techniques, as will be described below. 

In step 44, the system 10 adds the correction vec- 
tor 156 to the cursor control signals. In step 146, the 
system 10 updates the current location storage area 35 
24 (see Figure 1) so that the cursor 30 now has a new 
position on the display 16. The new position of the 
cursor 30 includes the contribution of the correction 
vector 156. Following step 146 the system returns to 
step 138. It should be noted that the cursor position 40 
is continuously updated by the system 10 so that the 
cursor 30 appears to be moving acros the display 16 
with a smooth motion. The error vector 156 is calcu- 
lated each time that the cursor position is updated so 
long as the cursor 30 is within the control region 152. 45 
Thus, the system 10 only calculates the correction 
vector 156 when the cursor 30 is within the control re- 
gion 152. 

The correction vector 156 can be calculated in a 
variety of manners that are well known in the art and so 
which will not be described in detail herein. One such 
technique is to calculate the relative position of the 
cursor 30 with respect to the center point 154 and 
generate the correction vector 156 with a constant 
magnitude and a direction toward the center point 154 55 
from the current position of the cursor. Alternatively, 
the system may actually use the formula for gravita- 
tional attraction between two bodies, which is de- 



fined by the following: 

G = m 1 m 2 /d 2 
where m 1 and m 2 are the masses of the two bodies, 
respectively, and d is the distance separating the two 
bodies. As can be seen from the above formula, the 
gravitational attraction is inversely proportional to the 
square of the distance separating the two bodies. The 
magnitude of the correction vector 156 correspond to 
the gravitational value, G, while the "mass" of the con- 
trol 150 corresponds to the relative importance of the 
control. 

In this embodiment, the cursor 30 is designated 
as having a constant importance value for its "mass", 
while different controls on the display 16 (see Figure 
1) may have different mass values depending on fac- 
tors such as the relative frequency of previous selec- 
tion of a control or whether the control is the default 
selection. A default selection has greater importance 
and is thus designated as having a greater mass val- 
ue than other, less important controls. The effect of 
the different mass values causes the cursor 30 to be 
"attracted" to the default selection rather than some 
other nearby control. Similarly, controls that have 
greater frequency of use are designated as having 
greater mass values thus causing the cursor 30 to be 
attracted to the controls that are selected by the user 
more frequently. 

The "gravitation effect" of the controls is illustrat- 
ed in Figure 8 where the cursor 30 is within the control 
region 152 and equidistant from the center point 
154' of control 166 and the center point 154" of con- 
trol 168. In the example of Figure 8, the control 168 
is a default value and has a designated importance 
value (i.e., mass value) of three, while the control 166 
has a designated importance value of one. The sys- 
tem 10 calculates a correction vector 170 in a direc- 
tion toward the center point 154* of the control 166 
and a correction vector 172 in a direction toward the 
center point 154" of the control 168. The magnitude 
of the correction vector 1 72 is three times larger than 
the correction vector 170 because of the higher im- 
portance value of the control 168. The two correction 
vectors 170 and 172 are summed to produce the cor- 
rection vector 156. The net effect of the two correc- 
tion vectors 1 70 and 1 72 on the cursor 30 is that the 
cursor is "attracted" or directed toward the control 
168 with the higher importance value. As the cursor 
30 is moved closer to the control 1 68, the correction 
vector increases in magnitude because of the inverse 
distance square contribution of the distance between 
the cursor and the center point 1 54' of the control 1 66 
in the gravitational formula. 

The importance value for a control can be dynam- 
ically altered when the user selects a particular con- 
trol. For example, a set of controls may initially have 
identical importance values. However, when the user 
selects a particular one of the controls its importance 
value is increased relative to the other controls thus 
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making it easier for the user to make the same control 
selection at a later time. The more often the particular 
one control is selected by the user, the more the cur- 
sor 30 tends to travel toward the control. The system 
1 0 calculates the correction vector based on the dis- 5 
tance between the cursor 30 and the center point 154 
as well as the importance values for controls 1 66 and 
168. Thus, the magnitude of the correction vector 1 56 
depends on the distance of the cursor 30 from the 
controls 166 and 168 as well as the relative impor- 10 
tance values of the controls. 

As is apparent to those skilled in the art, other for- 
mulae could be used to determine the magnitude of 
the correction vector based on the relative impor- 
tance of various controls on the display 16. It should 15 
be noted that the display 16 in the examples present- 
ed above display data in a two-dimensional format 
However, the principles of the present invention are 
equally applicable to a display 16 which can display 
data in a three dimensional format. 20 

It is to be understood that even though various 
embodiments and advantages of the present inven- 
tion have been set forth in the foregoing description, 
the above disclosure is illustrative only, and changes 
may be made in detail, yet remain within the broad 25 
principles of the invention. Therefore, the present in- 
vention is to be limited only by the appended claims. 



Claims 30 

1. A system for controlling the position of a cursor 
on a computer display, comprising: 

a first storage area storing position data corre- 
sponding to a first position of the cursor in a first 35 
screen display on the computer display; 

alteration means for altering said first screen 
display to generate a second screen display; 

a second storage area storing position data 
corresponding to at least a first intended position of 40 
the cursor in said second screen display; 

positioning means for positioning the cursor at 
said first intended position in said second screen dis- 
play in response to the generation of said second 
screen display; and 45 

repositioning means for repositioning the cur- 
sor at said first position of said first screen display 
when the computer returns to said first screen dis- 
play. 

2. The system of claim 1 wherein second storage 50 
area stores position data corresponding to a plurality 

of intended locations of the cursor in said second 
screen display, the system further including selection 
means for selecting one of said plurality of intended 
locations as said first intended position. 55 

3. The system of claim 2 wherein said selection 
means uses a flag bit to determine said one intended 
location. 



4. The system of claim 2 wherein said selection 
means determines said one intended location based 
on size and shape of a plurality of objects displayed 
on the computer display. 

5. The system of claim 1 wherein said first screen 
display is a first window having a plurality of user se- 
lectable options. 

6. The system of claim 5 wherein said second 
screen display is a second window, said alteration 
means comprising means for opening said second 
window. 

7. The system of claim 1 wherein said second 
screen display includes a menu having a plurality of 
user selectable options, said edit means comprising 
means for displaying said menu. 

8. The system of claim 7 wherein one of said plur- 
ality of user selectable options corresponds to a de- 
fault option, a location of said default option being se- 
lected as said first intended position in said second 
screen display. 

9. The system of claim 1 wherein said second 
screen display is part of an application program, said 
alteration means comprising means for enabling said 
application program. 

10 The system of claim 1 wherein said second 
screen display includes a plurality of predefined loca- 
tions on the computer display corresponding to a plur- 
ality of user selectable options, said first intended 
position in said second screen display corresponding 
to one of said plurality of predefined locations. 

11- The system of claim 10, further including user 
selectable means for permitting a user to select said 
one predefined location as said first intended position 
in said second screen display. 

12. The system of claim 10, further including au- 
tomatic selection means for automatically selecting 
said one predefined location as said first intended 
position in said second screen display. 

13. The system of claim 12 wherein said automat- 
ic selection means selects said one predefined loca- 
tion as said first intended position in said second 
screen display based upon a previous selection of 
said one predefined location. 

14. The system of claim 12 wherein said automat- 
ic selection means selects said one predefined loca- 
tion as said first intended position in said second 
screen display based upon a plurality of previous se- 
lections of said one predefined location. 

1 5. The system of claim 1 4 wherein said automat- 
ic selection means selects said one predefined loca- 
tion as said first intended position in said second 
screen display based upon a time-weighted average 
of said plurality of previous selections. 

16. A system for controlling the position of a cur- 
sor on a computer display, comprising: 

input means for entering cursor position data 
into the computer 

prediction means for predicting an intended 
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user destination of the cursor on the display; and 

positioning means for positioning the cursor at 
said intended user destination upon said prediction 
means predicting said intended user destination. 

17. The system of claim 16 wherein said predic- s 
tion means predicts said intended user destination by 
examining said cursor position data to determine a di- 
rection of cursor movement and determining whether 
said direction of cursor movement substantially coin- 
cides with a user selectable option, said user select- 10 
able option being designated as said intended user 
destination if said direction of cursor movement sub- 
stantially coincides with said user selectable option. 

18. A method for controlling the position of a cur- 
sor on a computer display coupled to a computer, 15 
comprising the steps of: 

storing position data corresponding to a first 
position of the cursor in a first screen display on the 
computer display; 

altering said first screen display to generate a 20 
second screen display; 

storing position data corresponding to at least 
a first intended position of the cursor in said second 
screen display; 

positioning the cursor at said first intended 25 
position in said second screen display in response to 
the generation of said second screen display; and 

repositioning the cursor at said first intended 
position of said first screen display when the comput- 
er returns to said first screen display. 30 

19. The method of claim 18 wherein the computer 
stores position data corresponding to a plurality of in- 
tended locations of the cursor in said second screen 
display, the method further including the step of: 

selecting one of said plurality of intended loca- 35 
tions as said first intended position. 

20. The method of claim 19 wherein said step of 
selecting uses a flag bit to determine said one intend- 
ed location. 

21 . The method of claim 1 9 wherein said step of 40 
selecting selects said one intended location based on 

size and shape of a plurality of objects displayed on 
the computer display. 

22. The method of claim 18 wherein said second 
screen display includes a plurality of predefined loca- 45 
tions on the computer display corresponding to a plur- 
ality of user selectable options, said first intended 
position in said second screen display corresponding 

to one of said plurality of predefined locations. 

23. The method of claim 22, further including the 50 
step of sensing user input to permit a user to select 
said one predefined location as said first intended 
position in said second screen display. 

24. The method of claim 22, further including the 
step of automatically selecting said one predefined lo- 55 
cation as said first intended position in said second 
screen display. 

25. The method of claim 24 wherein said step of 



automatically selecting selects said one predefined 
location as said first intended position in said second 
screen display based upon a previous selection of 
said one predefined location. 

26. The method of claim 24 wherein said step of 
automatically selecting selects said one predefined 
location as said first intended position in said second 
screen display based upon a plurality of previous se- 
lections of said one predefined location. 

27. The method of claim 26 wherein said step of 
automatically selecting selects said one predefined 
location as said first intended position in said second 
screen display based upon a time-weighted average 
of said plurality of previous selections. 

28. A method for controlling the position of a cur- 
sor on a computer display coupled to a computer, 
comprising the steps of: 

entering cursor position data into the comput- 
er 

predicting an intended user destination of the 
cursor on the display; and 

positioning the cursor at said intended user 
destination upon said prediction means predicting 
said intended user destination. 

29. The method of claim 28 wherein said step of 
predicting comprises the steps of: 

examining said cursor position data to deter- 
mine a direction of cursor movement; and 

determining whether said direction of cursor 
movement substantially coincides with a user select- 
able option, said user selectable option being desig- 
nated as said intended user destination if said direc- 
tion of cursor movement substantially coincides with 
said user selectable option. 

30. Asystem for controlling the position of a cur- 
sor on a computer display, comprising: 

a cursor control device under control of a user 
to generate electrical signals corresponding to the de- 
sired movement of the cursor on the computer dis- 
play; 

a cursor storage area storing position data cor- 
responding to a current position of the cursor on the 
computer display; 

a cursor sensitivity storage area storing a sen- 
sitivity value corresponding to the responsiveness to 
the movement of the cursor control device of the cur- 
sor on the computer display, said sensitivity value 
having an initial sensitivity value; 

a control storage area storing position data 
corresponding to a control position on the computer 
display; and 

alteration means for altering said sensitivity 
value in response to said current cursor position in 
proximity with said control position, said alteration 
means decreasing said sensitivity value from said ini- 
tial sensitivity value when said current position of the 
cursor is in proximity with said control position. 

31. The system of claim 30 wherein said altera- 
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tion means returns said sensitivity value to said initial 
sensitivity value when said current position of the cur- 
sor is no longer in proximity with said control position. 

32. A system for controlling the position of a cur- 
sor on a computer display, comprising: s 

a cursor control device under control of a user 
to generate electrical signals corresponding to the de- 
sired movement of the cursor on the computer dis- 
play; 

a cursor storage area storing position data cor- 10 
responding to a current position of the cursor on the 
computer display; 

cursor position means responsive to said elec- 
trical signals for generating control signals to control 
the position of the cursor on the computer display; 15 

a control storage area storing position data 
corresponding to a control position on the computer 
display; and 

alteration means for altering said control sig- 
nals in response to said current position of the cursor 20 
in proximity with said control position, said alteration 
means adding a position correction signal to said con- 
trol signals to cause the cursor to move toward said 
control position. 

33. The system of claim 32 wherein said cursor 25 
position means generates first and second control 
signals corresponding to first and second orthogonal 
directions of movement of the cursor on the computer 
display, respectively, said correction signals compris- 
ing first and second orthogonal correction vectors 30 
added to said first and second control signals, re- 
spectively, to cause the cursor to move toward said 
control position. 

34. The system of claim 33 wherein said first and 
second correction vectors have a constant magnitude 35 
and a direction substantially toward said control pos- 
ition. 

35. The system of claim 33 wherein said first and 
second correction vectors have a magnitude depend- 
ent on a distance between said current location of the 40 
cursor and said control position, and a direction sub- 
stantially toward said control position. 

36. The system of claim 32 wherein said control 
storage area stores position data corresponding to 
first and second control positions on the computer 45 
display, said first control position having a first des- v 
ignated value and said second control position having 

a second designated value, and said alteration means 
adds first and second correction signals, said first 
and second correction signals each having a correc- so 
tion value corresponding to said first and second des- 
ignated values, respectively. 

37. The system of claim 36 wherein said cursor 
position means generates first and second control 
signals corresponding to first and second orthogonal 55 
directions of movement of the cursor on the computer 
display, respectively, said first and second correction 
signals each comprising first and second orthogonal 



correction vectors added to said first and second con- 
trol signals, respectively, to cause the cursor to move 
toward one of said first and second control positions 
having a greater designated value. 

38. The system of claim 37 wherein said first and 
second correction vectors have a magnitude depend- 
ent on said first and second designated values, re- 
spectively. 

39. The system of claim 37 wherein said first and 
second correction vectors each have a magnitude de- 
pendent on a distance between said current location 
of the cursor and said first and second control posi- 
tions, and a direction toward said one of said first and 
second control positions with a greater importance 
value. 

40. The system of claim 32, further including val- 
ue alteration means for altering said first and second 
designated values. 

41. The system of claim 40 wherein said value al- 
teration means alters said first designated value 
based on a previous selection of said first control pos- 
ition. 
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